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[ Abstract]

colitis and extra intestinal abscess.Structural biology is a discipline that studies the structure and function of

Entamoeba histolytica (Eh) is an enteric parasite which could cause diseases such as amoebic

biological macromolecules at the atomic level. After its theoretical and technological development for more
than half a century, structural biology has become an important research method and is gradually applied to
research of biology and basic medicine. In this paper, we reviewed the development of structural biology

techniques and their applications in the research of pathogenesis of Ei. We also predicted the future

application and research interests of structural biology in the field of EA.
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* This work was supported by the National Natural Science Foundation of China (81630057).

WAL N K E (Entamoeba histolytica ,Eh) J&
— i 2 AR A AR AN AR 3 4 IR AU A, A 5] R
P BT K EL P 25 i 9 R g A e o BT oK B ) EE
PEAE A K 28 Az J5 Bl b & 55 A7, BOE R UK THE
P AT, et R R 5~10 5 AL TRk
.5 000 5 N B ERTRG: . ER G AR Y3 72
H—Z 5K EL ) B8 B G . BAT g
PEM ER L3 28 LER AR W5 38 2 8 AN L 7

[H % [ R B2 2k 42 (81630057)
Corresponding author ~E-mail: xjcheng@shmu.edu.cn

) 4% 17 & BFE] :2020-09-11 10:10:18

I Ji7s oA iy B 45 g e 72 Sy HLAT SO L RO FRAK . TR
A Ao 200 L 3 T ) F LB/ £ T o SR AT 4
P Bt % E (galactose/N-acetyl
inhibitable lectin, Gal/GalNAc lectin) %5 ¥ & %k it T
6 E W bR g M, BE S R B BT Ok g LR
(amoebapore) fl 2 Bt & R & H [ (cysteine
proteases, CP) 45 3 1 R, i 3o 43 fio 4% 5 M 20 i i
it AR P 55 22 422 fh 1 40 B R A SR AR B R T, R

galactosamine-

[ 2% 15 % ik« https : //kns.cnki.net/kems/detail/31.1885.r.20200909.1514.018.html



918

HH2EW (BE2E) 20204 11 1 ,47(6)

I i S AR 00 0 e A L, DA T BB A 1Y
(7R ERG B A

4% {4 A M) 2% (structural biology) 4& — ]38 i 3¢
SRl E Y AbE B BCE RS 2 A
TR A W) K o3+ B 5 40 e L B 25748 4k, 2 1T 1)
WIE LR 2R X TR S kR 2
BE P TE R AR Ty PR B i A5 ] )
BT T HLIE A R SR AR A 2 R R T
PLiB 3 3] 20 tH 22 50 4F 48 Waston Fl Crick f# #r th
DNA BURELEH . B B AR AW & e, 4540 4k
Wy 2 A R R AR 1 5T 45 0 F 0 v R 4 Ok B
mAE M o 2 45 R Ak bR 2 B (Protein Data
Bank, PDB, http://www.resb.org/pdb) H il 5% E fif
BT 2R 10T = e 25 9% H N 1989 4F 11 300 XM 1 &
156 101 (M E 201949 H 18 H) o 45ty A 42444
ARALE iz F B0 AR A W 2 RS 27 0 5 1 4 A Sk,
LG N A 2R S, e AR AR R ER
o, B AT 150 Rk HUAEE TR = ZES5 1, R
5 B K EL ARG Bl B LR LA K BF & 24 W) 9
WAL T EEAE R

EHEMERAREZRBR BHAi4iw ey
B EWF 5 R AR X O £ IR 2 (Xeray
macromolecular crystallography) | % B It 9% I i 2%
(nuclear magnetic resonance spectroscopy ) F1 ¥ I H,
F 12 (cryo-electron microscopy)

X A&k F 1957 4, P [E AL 2% K Kendrew
ST UORE X SR SR Ay T iE T R B 2
H B AT, B0 IS 20 Rk 6 A B4R T s DL 4T B
RS M . Z )5, Kendrew 25706 5k & i (L 21 26 (4
TR 55 K 0 4 B R B 24, 0 3K 5 1962 4 1 D
IRARZEAE o XS 2 A R 2% 1 5 A i 3R R ) XA 2k
Xof ey 4l BE AR B AR AR AT AT S S X A S AR
3 BT A B R AR A 3T I T o BER I A R =
e g iy . Zat P A2t ol i R kR S 1 1 &
T, X It e i AR 27 © 28 W0k G5 40 A ) 27 i o D B
TN FBZ ",

H Al PDB 248 PRI S 9 B 1 T = e d5 i b Ay
89.1% (139 1324, f#{ Z 20194F 9 J 18 H ) 2@ i X
SRR AR 2E T AR ATAR B0 . SR, XS 2 A 2
PR AT A AE — 2 1 J B, BV 00 280 516 25 45 ] 435 S5 1)
BT SRR A REHEAT 45 R RN, A S & AR A R
F BT 25 A A 2 — A R R FE I ELEA Pkt iy T

BRI REER B R FEEARE S Wi s
ME LA 2 fh A T A e i A R A O o R R AR
P G R I 2R JBRE > R, — S B R
5T 43 - DL b X5 2 5 AR 2 7 Tk AR AT = 4R 45
PR L, 7 TSR H Al 1 A e 7 1

RSP 20 4l 50 4R AR R S PR
AR5 X2 AT 5 07 vk LT IR B IF G 6 T 45 4 A=
YeE R U, 1957 4F , Saunders % L Y iE
FH % 1 2L 3 U0 33 2 O 1% A B B 11 0T 45 g B A b A
R () = 4E 254 . 200 2 i T H O R
Wil e R B R 1) R TR, Sk A i i e i 2 4 0 T B
WA S FE . HET PDB SO 128 I s 19 85 1
SYELER TP AT 8.1 % (12 6574, B E 20194 9 J1 18
H ) 2 38 2o A il 4 0% 33 2% 7 vk F A 45 30 10

A% W0 TR B 3% 2738 T B v v b B B Y
YRS B SRR LR (IR A EAE R . 5 X
SPPER A 2 AR L R SR R R B R AT R B
JO 5 A8 T A T AR RS o AR A R R TR
Br AN 5 45 i /N o F B 3R B 450, X T K4+
wE AR E A REER T K E A RER NS A3
PRA S5 o #E 21 T 20 22, 8 o A R I R i
B 45 44 19 25 (1 5 4 LF AN B 25 000, BE A
FOAR K R0 2 ok i e 30 5 R 1) S, 3 A% g A
PR AT (0 B AR 1 B 43 8 58 i 1M Da, PR 4 3t
I U T 2 SR ELAT ARG 1 g T S

Akw T RMF VRURH T RS, PR R
AR B R, S — T 20 48 70 4R 40 & Ok A9
PLECR B L T2 40 M AR 2 R A R A A
WF5E . 2013 4F , T Bl P AR AL R, ¥ Uil
BE A I i A i o> PER AR B = RS, B O B
B H 3.4 A B LS 20 R R 1 RO 2% 57 A i =
Y5 Ry, FEICZ G MR 2 0 R AR (N4 F i
KM B (0 S 3L G G i v R B B R A BT
W= dEgh b . H AT PDB SIS B I Sk Y B R 4
G 2.4% (3 7554, 82 20194F 9 H 18 H ) J&
SHBURCR/ NI e N X TR =L

A R HLBE B R 11 3 A R R R A0 B 8 R
I3 FRE PRV VR SR S R 9% S E o B AR
PR R O MR S S o — 2R 9B A B ok
TR TREE S AR SR AR M O A S
UKL — 4k T A VL H AR R 2 T 0k R )2 A A
PAZ AR A b PUSORE = 4 T VA R A T R



A A2 DG A A W 2 A L SN K IO AL 5 ) 1 ]

919

Oy F =R SE R IR N O o BRBURL 4 A R
S LA 2R 1 43 T B AS TR BT 4 ER A O T L
A AN B T A T UKL SR AT 43 2 R
¥y, 42 v RS M L, DA i BT 75 21 085 4 BRI R
FIR A1 = 42509, FER R B B R o 8 R
FE R T A A, R AR A R R
FHLSOR, = AE A R 3 pL AR EE R 1~10
g/ L BB P 5V ) 38 ek P VA R B T E AT R
W B AL 3, AT LR R AR R R G R A A5 E)
WA ISR o B
EHEMFEENBRIFFARPOEZA H
H , PDB B8 i o Y sk 19 ERER AT = 4 45 89 383t
1564, Hod A5 143 A S22 X 26 A IR 24 7 ik
), 53 A 13 A 2 3 2k A% i R I 3 2 B R AT Y
B E TR R R AR LS. T
ERFE AP A 39N 24 EN LGN sh &
FOILERER (1 A5 R 55 0 117 DR AR S5 i R
M, EEIE S 5Bk I 40 A % 2588 . ELB0R

AR L ZE AL 3R A R e 208 25 e 5

MAEFILEA EERLFEENEHHTF
BB SR A A Y R BTOR L ZE LR
Ao BRI 2 L 3R — A7 TE T 106 7 1A 240 i Joi ks
RN FEBA R, BAERKE F LR A B M
Co BT 3 77 K 15 B0 240 o = 20 04 ke B, % %
PR DL 43 0 1 B o B 2 L 3R T 45 L 2400 i 2% 1T TR A
B B VR A i R R R R A i B 2K
A EDT L RAE 19824 B E R T & R BTk
ELEFLE I X I REHEAT A5, 19924F, Leippe
SRR T BT K B e FL R A B D B AR R A TR
(complementary deoxyribonucleic acid, cDNA) ¥
G HES BT oK R LR A M2 R T 5 (R — %
S0 ) & i 77 A R Bk B AR Y, H P AL 6 A
MM R AL . AR B E Z AR Z A0l &
HRBATOK 2 2R LB B R A A o R IE R B . 2004
A%, Hecht %57 ] FH A% 86 6 41 D 338 2% 5 1 fge A 17 BT
KW ZELR A B =G5 UE S T I A ) By oK
FALR AR A «-IRBEM G (B 1A) I Hod i 1 0
g A2 A8 R AR 1 5T A B S B IR T B OK [ 2
LR MBOE 5 pH AR Y& H Bt — R LA K.

(TP N Py S co g = I EN D R
3 BCAE A0 T B B R —E IR . AEROR

A: A ribbon diagram illustrating the tertiary structure of
Amoebapore A.Disulfide bonds are colored in blue, and the N and C
terminus are labeled. Helices are numbered by Roman numerals.B: A
ribbon representation of the amoebapore A dimer. Residues
responsible for electrostatic interactions aredepicted. Helices 1 and 2
forming the hydrophobic surface are labeled. C: The electrostatic
potentialof the polymeric molecular surface. Positive potential is
indicated in blue and negative potential in red. Reproduced from
HECHT O, VAN NULAND NA, SCHLEINKOFER K, e al.
Solution structure of the pore-forming protein of Entamoeba
histolytica®” ,with permission from J Biol Chem.

E1 FREFARAN=ZREN
Fig 1 The tertiary structure of Amoebapore A
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A': A Ribbon representation of EAICP2 crystal structure (Orange and red: the upper 8-sheet; Cyan and blue: the lower 8-sheet; Pink: the helix and

the BC, FG, and DE loops).B: Topology diagram of EAICP2.This diagram depicts ERICP2 as a pseudosym metrical molecule in which four 8-

strands contribute to the formation of each B-sheet. C: Ribbon and surface representation of EAICP2 docked onto Papain (Yellow: Papain; Cyan:

EhICP2;Pink: the BC loop;Red: the DE loop;Blue:the FG loop).D: Side chains of EAICP2 that participate in putative interactions in the DE and

FG loops are shown in ball-and-stick representation. Green: The catalytic triad of Papain (His-159, Asn-175, and Cys-25). Reproduced from
CASADOS-VAZQUEZ LE, LARA-GONZALEZ S, BRIEBA LG. Crystal structure of the cysteine protease inhibitor 2 from Entamoeba

histolytica : functional convergence of a common protein fold"**', with permission from Gene.
B2 ErMCP2H=#REEMERESEREREOHmAEERNER

Fig 2 The crystal structure of ERICP2 and its interaction model with a cysteine protease ( Papain)
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LB TR AN S 45 M DUE I XS 2R A R 2
J7 ¥ A A LS5 K T ok AT AR GE o v R L B R
G H =450 . 78 Gal/GalNAc BE4E K 1, hgl Ail
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S AT hgl-lgl 508 — R AK 5 igl 19 = 4E 2549 , B XF
Gal/GalNAc %4 Z AR 4 T S5/ HEAT 9387 o

hgl igl

Igl

i

The Gal/GalNAc lectin of Entamoeba histolytica is composed of

three subunits. The transmembrane hgl has a CRD and a short
cytoplasmic tail implicated in intracellular signaling. Hgl connects with
a lipid-anchored lgl by disulfide bonds, and igl noncovalently
associates with the hgl-1gl heterodimer.

3 GalGalNAcE&E R LR
Fig3 Schematic structural model of Gal/GalNAc lectin
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